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<57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a 3-phenylbenzofuranone for 
providing an organic material with an excellent fixed effect. 
SOLUTION: This 3-phenylbenzofuranone is represented by general 
formula (I) (R1 to R9 are each independently a hydrogen atom, a hydroxy 
group, a 1-1 8C alkoxy group, a 1-25C alkyl group, a 7-9C phenylalkyl 
group containing a phenyl group which may be substituted with a 1~4C 
alkyl group, a phenyl group which may be substituted with a 1-4C alkyl 
group, a 5-8C cycloalkyl group which may be substituted with a 1-4C 
alkyl group; at least one of R1 , R3, R4, R6 to R8 is a hydroxy group or a 
1-1 8C alkoxy group). 
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(i) r.H -+n fb^t ' "7 x / — n co^j 

2,6->-i- v*-^;l-4- ^.H^ty-jl, 2,4,6-MJ-t 

- :7'-F-,U"'x /— ,U, 2,6->-l -7f Jl^i/".)l, 2- 

t-y-^-a-4, 6- >■ x-^a-'x / — 2,6->-t- -y-^u 

-4- X-^U^x/ — U, 2.li-v-t- :/-?=-^-4-n- :/-*=■ ;i- 
-?x / — U , 2,6->'-t- "7'-f-U -4- «r/f-;l 7x y — 
;k 2,6->*> ^D/0-f,H-4- <fJi-7 X y-il, 2-( 



a - < + l\ ■tn'sJri, )\ )-4, 6->^f)l 7x / — 
2,6-v-t^ y-r^ il-4- X-^l ^x '-H . 2,4,6-MJ 
i yu-\^: H " ; .x / — >K 2.6->--t- 

<-f-U --/x /— ;i 2.6-V-/XH-4- )(f)l7x 

/-n, 2,4->* < j f L ;i-«-<r - <-F-.n-^>-r r > a-r-r 
> n-r--r u ) v x / — u, 2,4-> ; <-r-u-fi-(r - x-f- 

H h'J-rv.il-r-fll ) ^x /-U^JCcK^-tl^or)^ 

[0 0 4 8] (2) T)14.H-+t <-^.U '7x / — uoo^i 
2,4-> -f^^n-r--t T'-f /I "7x y — H , 2, 

4-> + ^"i" X-T-H-6- <-Ml7 X /-)l, 2.4-x 

i-^^H^i* X-F-H -fi- Xf il ^x /-H, 2,6->'K-r 

n < + n -a- yx.ii y-u^^^ti^^^ 

CI) t h'P-t / / AiLKT.H 4=- a -ftt h'P+ / >*Tjfrl 
2.6->'-t- "y^iL-4- <h + >7x/-H, 2.5->-t- 
^I tFP*/;, 2.5-S*-l- TilltKD+/>, 
2,fi-> "7xX.H-4- t/$'T>.H-t+>7i/Hl l 2, 
6->-t- y-F-.H t h'Ci+ / ✓ , 2,5->-t- ~7' J =f-l\ -A- t 

h'p + >7zy-H, :<.5->*-i- -7^n-4- th'n**> 

■'x-.H Z^rTU — b'X (3, 5- >-t- y-f-a-4- 
t FP+>7xrJl ) T> ^— h^ct^-rn^oo^^ 

[0U4 9] (4) h37xD-Mfl 
a - hn^x D — H . p' - h3 7xD-.ll , r-h37 
xp— )i\ d - h n 7 x p - a'f^i b CDS 

if 

(5) t K P + > .ilrYb-f-^v 7x" jL X- t.UCDM 
2,2'- ^t'.X(6-t- 7'f.H7xy-H) , 2,2'- -^rj- 
t'X(4- m-6-t--/fH7x/-;i) , 2,2'- •7^^ 
t'X(4- 7f^f.H7x/-H) , 4,4'- f tt'X(3- < 
^•U-ti-t- 7*f il7x/HD , 4,4'- f-th'X(2- >< 
-f.H-fi-t- -/fipx / -H) , 4,4'- ^ + t*7,(3 P 6- 
>-t- 7^l7x/-Jl) . 4,4 , -(2,H-> <^.U-4- t 
KD + > 7x-.H) >*XJl < K^ii'o 
[0 0 5 0] (6) 7)l4 , J^>t'77x/-JlMtfr 

2.2'- ^^-U>ti7,(4- /-fH-ti-l- 7'fH7x/- 
H ) % 2,2'- X^U >h:'X(4- X-f-A-6-t- y^.H^x 

n > y ci^> a) 7 X /- n)U 2,2'- <^u>ey> 

(4- X-^.H-6- > y P--\4*-> H 7x y — U ) , 2,2'- < 
-F-U; tfXU- ^-f-H-H- /ZJl7x/-H) , 2.2'- 

<-?H > t'X (4,6- > -t- y'*A -'x /-H ) , 2.2'- 
X^'J-r-'> b'y (t. 6- >'-t- -y-T-H -?x /— M ) , 2,2' 
- x-f L, J-r ? > t* y (4- -f */-/^FJl-H-l- T^Jl 7x / — 
H ) , 2,2'- ^flvt'X[6-(a - ^f.H^;>'Jl)-4- 

/-Jl^x'-'l] , 2,2'- > t'y [6-(a, a- 

y >VH )-4- /XJl -7x /— )[ ] , 4,4'- 



(7) 
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iv t'7(6-t- ^)l--7i , 4,4'- 

,^fi ;t' 7 ,(2,(i- >-t- -/-f-n -7x /— ;d , 4,4'- 

1 . 1 - 1: X ( 4- tHP*/-'.^'!) > .HK\W>, I, 

1- t"'.(5-i- -/-r-H-4- + /-f-n: ? x- 
H) :Mi-t' 7 j:M- ^'-f-u-s- *^n-2- tF 

□ + >'N;>'H-)-4-<'fH 7;L / — H , 1.1.3- h U X(5 

^, I, l-t'XcVt- -7*-^U-4- th'P*>-2- ^-f-^*" 7 
x - H)-3-n- K ■=?•'> U * U h:/* \ X-f-L > '/U 
3 — U t"; 7 ,[3,3- t: -t-"/^ L .il-4 , -h: Kn+> "> 
xXU) y-^L— h] . t'7,<3-i- -7'-^;L-4- kKd* 

-f3'-i- "7*-f- H-2" -t K n + ; -5' - <-^ H >\U )-6- 
t-^-r-)l-4- *-^H~7x-.Hj -rl "''-a— K l.l-t' 
XCb- > <^U-2- tHD + ^iZ.H) 2. 

2- fc*^(S,S- >-l- ~?+.n-A- th'n^>7x-Jl) 
d/\/, 2.2-fcf "*<5-t- -/-^u-4- tKP*>-2- 

.U -7 X -.n)-4-n- K-r-'> U >c.n try h~7'^>, 1. 1, S.S- 
^r h •=> (5-1- -7^4-4- tFP T >-2- /-fH7xz 
H) 2-i-^.H-6-(3 , -i- -7^U-^-<^;i 

-2'-t F'P+>A> >.H-)-4-.<^Jl'"7x-.)l Vy* 'J U 
-K 2.4-v-t- ^>-T-./l-6-[l-(2-t Ha + >-1,5- 

>-t- *n 7i - a j x-^.u] ^xx/i t^ul 
[oo5i] (?) o-. n -jsjctfs -'^> > 

>;ix»rJi, -t^ a-4- tFa+>-3,!)- >\* 

3\H^> >Mi -X.H ■AThT-t-r— K h'JXCU- >-t 

- y'-f-A-l- tFD*>^>>il) T^>, t'X(4-t- 

tFa + >-2,(i- > '^^A-x>>H) >^:t 
rl79t.-h, t'X(3, 5- >-t- tKD* 

> ^xv.U-2,2- t'7(3,S- 7'^n-2- tF 

K -/Hfv.H- *Jl-*7'hxf/l-2 f 2- t'7,<3,5- >*-t 

- V^n-4- tHP + ^>>.W 7D*-K £7J4 
-(1, l.3.3-fh7 **\U U ) 7xr;l]-2,2-tX 

(3.5- >*-t- ^.n-4- tFp+^<;>.'i) vnt- 
(9) >/§JVt Fn^-> >\u -^mi^m 

1.3, 5-h 'J <^;i-2.4, K- hN 7(3,5- >'-t- -/-p,H -4 

- tFD + >'S;yil) ''-0-l:>, 1.4-t'X(3,5- >'-t 

;i-'Oir:-, 2 ( 4j-F'J'u:i5-i- -'^n-4- tFn + 



[0 0 5 2] (10) h 1 J V >■ ; $«#{*:<flf«J 
2, l-h 7( n - rt-^HF;i-?=-t)-6-(4- tFP*--3.5- v 
-i- ^-fJlT-'l /)-l.:U-F'J7y;. 2-n-i"7-^,H 
■f--t-4.fi- t'X(4- tFn + s-itr- >-t- -^-f-iirx 
'J /)-1.3.5-h')T> ^ . 2-n-"t^-f : .U-f-i--4.6- t" 7 , 
(4- th'H + i--3,5- >*-i- "'-f-)l-7i /^^ )-l,3.5- 
h' JT >'>, 2.4,6-FU 7 (3.5-> -t-V ^n -4- "7 x 
/*>H.3.5-h'IT>;, MJXU-i- ^-fU-3- t 

Fn + > -2i- >* ^-f-n 'C > .H ) r vrr'u - k 

h'J 7 .(3,S- >*-i- y-^H-4- tHP-t^C'/Hl f 
•/ *;■"/';* I — h, 2.4J-h'i:'j;U- >-i- -'"-f-H -4- 
t Fa + -; r/xr-il-Xf/D-HS-h'JTv^. 2.4,6- 
F '.J 7 (3, >*-i- V-r- /L -4- th'n-1r>" / .iXJl "' : rJ 
t 'I 3, 5- h 'J T > > . Ml 5- > i - 7 d^+>- 
U-4- t KCI=lr> ^> >'U ) ■< V> T.-X U — h. h'iX 
[2- (3" , .V -> -[- y'-FJl-V-t H P-t> > > -t-t f H-rt 

+ >) x-f-.H] < \/> t:* u- h4rJct^*iG^rrW 

[ 0 0 5 3] (11) > H rjv7^ t^— bW/H$<7)M 

> <^;l-3,5- >-t- -/^-.U-4- tKPt>^>>H* 
7^t-— h» >x-^H-3.5- >-t- tFa + 

> ;i^7^t^- K > t'^7 H-3, S- >'-t- 
^'-f- H -4- t F'P + > 'X > >\U rfr ^^T- h , > t" V ^ 
-x> -7'^/i-4- tFa + >-3- <^.H-^> >;i- 
^ 7 ,>1-^— h, 3,5->-t- y-fvU-4- tFn + >'\;> 

0 2) T > jlT >/7i/ -,U ^^<^i7j^J 

4-t FP-t^^^U.ilMTZ'J h\ 4-t FP4> y.n-T 

n>mT~i)\^. -t^-f-n-N-(3, 5-> : -t- ■/^.n-4- t 
if. 

(13) /i-(3.ft->-t- 7'^.U-4- tFD + >'7xX.)l) 

7pt,-t; s5^i;j;F^ iii^ti^tfTH rj — u twi 

X.-.9 /— .U, *9-9 /— A. ^''79^1]/ 

— X^f U- > y U n — .H , I.3-7D/0 > rt— U > 1, 
4--7?>> -t— >L l,6-^+-H-> U, 1.9- 

> , > -f-.H y U :j - H , vx-f- u > y i ) n 
— .a, -fti-^i ; yja-.n, 7. fa y»j 3 — u , h 

'iX-f-U > Y l J H , ^X'JX'J I — 71 , h 'J X 
(tKP+>.tf.'l) -f 7>T^l-F. N.N'- t'7 
( t Hn^^ X-f\H) K> 3-^-T r '7 > -r-f] /-- 

'I > V^r'^ y — H , MJ <^.U--N+- | t> >:t 

— a . h ') /•fa-il 7n/\; , 4-t FP-t-> -1 

— *7 % 7 7 -2.(i.7-h'Jt*- f H:>--JO[2 l 2 f 2] t>:^ 

[0 0 5 4] (14) /S-(5-t-~/^-U-4- bFP + ; -3- 
<^il7 X -Jl) -^nf-t^KtrJl'Kw -fillip fctt*fdfi 
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— a, lV/-jK t~ 7 ^ ' — H\ Jf?**?**}/ 

4-"7V; ;'t-H . 1J-a^> H , 1,9- 

vi'-a, tt^; -F-.U '/'j rj — a-, rxf i ; J :.] 

— a, -ftxfl ; J--H-, 7 , t°n yi □ — a . h 
'jxf L ;. vijij -h, vx'J ^ij h — a, h')' 7 

(tKP + - X-fH) ('/• T^L-h. N.N'- (x'7 
(t .-t*+t = h\ Z-*Tty>-r-h / — 

H . 3-+V-0 -v-rtj / — H , h'J <-^.H -'x*+f-> >".+ 

— it. h'J < -T- □ — H " 7 L I ' s > t 4-t h'D4> 

— ^" 7 ."'r-2.«,7-h , ii-+1tt*> 7n[2,2.2] f'V 

(is) !/tKvt-> u-4- t Kci + i '^xr. 

a, x 9 / — .a , i\7?' — a, ^yp-T'ti / 

-H, X-f-L- >7''J U-H . I. 3-7 ! n /\ I. 
4- -7' <7 > >rf— il - % l.(i-^;>.t-.)L 1,9-' + ; 
tvtA^iiy'Jn-il, >xf 

—.a, fti-fL^yia-iK xtTDyun— .a, h 

UxfL > '/'jD"Jl, ''v^tiJX'J I a, h'J.7 

( t Kn + > X.+.H-) -f7>T^U— K N, N' - t' X 
(t KP + i-X-f.H-) "t^t-^ h\ 3-+Tr7>+^ / — 

a. ;^T--o :?-=r^ /-a, h'j ^;i^>rt 

— a. h'J ^□-/l7a/o, 4-tKn + >/f.H-l 

> *3 cfc * I £ S oOrK if • 

[0 0 5 5] (Ifi) 3, 5->*-t- V^;i/-4- kKP*>-7 

T-a tf>M 

a, x^ / -h, — a, ^"j^^-r.-^y 

— a, i-f l > a, i,3-7 J n/\>>*+-'L 1, 
4-"7^>>rt— .a, i, fi-^-H- >>.-t—.a, 1,9- / + > 

-a, f.tx^i, > yj .a, x^nyija-iL h 

'JXfL >^'Jn-il, '\>^X'JXUhHl, h'J 7 

(tKD*-;xf)i) -iw>v^u — k n, V - t'7 
a, 3-^T^> : ^-T-^ / — a, h'j <5 1 .a ^n+^> > -t 

-a, h'J <^n-a^n/o, 4-tKn + >,<fji-i 

— ^X^r-L'.fi.T-h'J.i-^itt'v 7P[2,2.2] * J $ 

> <fc tf-r*i G iOiKfrWfc ifo 

(17) p-(3.5-> : -i- "''-^a-4- t KP + i 7xXJl) 

x.H ) 7nt.tx)l] th > N, N* - [3-<3\ 
5 f ->'-t- 7^ il -4'-tHa't>7xX]l) 7'nt'tx 

a] ^ 4 M^i;r r ;;, n,n* - bfx[3-<3' . s*->* 
-t- ^H-4'-h Hn + ; 7xx.il ) yntt-'i] h 



;*:^cto^:*»^^^tf t'b^i^o v'^7'J H- - +-f 
• 7attt--h. h'J+>Jh 3.3'- -f-t>--^a t?:t 
y>-K > a'r^-H -f-f v^n tfi't-- h, 

>*7+7''Ja 3,3" -ft>7Pttt- K 'l 

7 + 7^'Ui ;r - -r-t>7nt J t^-h, 
v ; -r h -=>^f a "f- h ■=> + " / - (3- •=> [J; ' J a -f-f-fa t'-f 

;^J:-D&t,^^?^(f ^^i<b 0 h u 7xxW,7 7 >f 

h, h'J 7 , (/XH^xXJl) fr^y f h, h'17 
(2.4- >-t- -^a-'xxa) ^V'rO, h'I^ f 7 
'UhtT/y f h. h'J.i-^^-f-'^ W.-7-,-f h, v- 
7f7'I.H •'\;7X'I"'.'J h — a >*^-"<"'r< h, 

*/^> a ^ovx'i7ii i — .n- >"^^^v< 

h. tf7(2.4- ;-t- '/-fH"'iXH) a; vx'l7jj 
h-H' >*7,7rf h, t'X(2,4- x-t-V-f-a-6- 
^f 'l7xXW ^X'JX'J h-a >^7^7 f 

h. t'7(2,6- v-t- -/-f-a-4- Xf ll^xx.ll) 
^X'J7'Jh— .a >^77 7 >f h, t'X(2.4,6- h'i 
-t- '^f J171X.JI-) '\>^X'J 7 Jlh-H >*^X"7 
r-f K h'JXTT'J.n 7.H t'l — H hUrpy^ 
h, Th-*>^7(2,4- >-t- 7^)l :/xX.)l)-4,4'- >' 
7xXl,>>^7^-h.<h, 2,2'- X-f-U > t'Z(4,6- 

>-t- ^.jr^xxii) 2-x^.a^N+>,a *t; 7 

-f K 2.2'- X+'J-7-> t'7 % (4,8- >-t- 7f-Jl -7 x x 
Jl) VJL^-D ^77 7 >fK t'.7,(2,4- >*-t--7'^ 

a-e- /f^xxii) x^-.a *7^7>f h, t:x 
(2,4- >-t- "/^-.a-ti- 3tf;i7xx.ii-) *^-a ^ 

7,7 7 ^K 2-(2,4,6- h'J-t- 7fil-7xX,)l)-5-X 
^.a-5- 7fJl-1.,12- .^^7^77rJJ7->, 2. 2', 2" 

- Xh'JP [ h UX+.a - h U X(3, 3' .5,5'- -r- h^-t 

- 7fiH,r-t' 7 xXil-2,2'->W.H) *7,7 7 -f 

h *5ct tx-f n mt^wts if. 

[0 0 5 7] *>iSe^«PKJlWli:LT^ M.t(£*:«)ct 
<l) -4-U>U-h»tW^« 

' 7 xXJl +r'l>L — h, 4-t-y+.a 7iX.il "*f-U> 
U — K 2,4-y-l- 7-fjf7xz.il 3*, 5*- >-t- 
^-.a-4*-t Kci + i 7x- h, 4-i-^-^^.il 7xX 
il ^t-'J-U-h, t'7(4-l- 7^-il^>«/WH) U^/ 

a > /—.a, */-f .a l > /—.a, ^^^t^ji 

3' ,5'->'-t- -/-f-a-l'-h Hn^F- A;7x-h, 
r+> ^t-'-; n 3' . s 1 ->-t- "/-f-.a-r-t: Kn-t>-\; 

*/x-h, 2-.< J J L .a-4,6- v-t- 7'f )17 X - H a' f 
B'->-t- v-f-n-4"-t h'P + >A> 71- htJcfct^-t 

(2) 2-t HP*><; 

2,4->th'P-t>A;-7*-7 x /; > 2-hhn^-S-4- < 
h*>^77i//, 2-tKP*>-4- t7h + >'< 




> , /" 7 iO, 2,2'- ytKD*>-4- <hf>^>*7 

7i/; t t'7(5- rn-4- + 

f>~7xXM) <^>, M , ',l 1 4' -fh^tHP ; t-> / < 

> * x / > 5 J:tf -rtt G ^/itlft ftft .if 0 

[0 0 5 8] (3) 2-(2'- tHt:i-t;-7.t-il) 'OV 
h "JT:/-Jl uOfWJ 

2-(2- tKD*>--.i- < + H-7x-'l) 'C v'MJrw' 
— ;L, 2-(3\S*- ^H-2'-tKn + -;7x- 

U) ^^/h'JT>/-iK M.V-i-7-f iM'-tFn + 

> "7 X -n-) * \ > 7' |n ij t* / — a-cj'-t kd+>- 

S'-l-t>f.'l7i-)l) '\>7h'JT'/-JL 2-(3-t- 
*7fU--2- tHP*>-S- *f'l7i-ll-)-.i-VDD 

<x> v> fjT'^-n 2-cv -s--7f n-2' -t KD*>- 

S'-t-7fil-7t-iL) ^;7h'JT-/-'U 2-(2" -L 

Hu+-; -4' --f 7 f u -t*f > x — n > >Vh'JT y' 

U ) h >J TV— U > 2-[2'-k Kaf>-3\5'- k" 

X (a, a <f U '<> > U ) -'.n— .U-]-2H- 
MJTV-H, 9-[cr-i- :/f/l-2'-tKD*>7x- 
.U)-5'-(2--t ?f Jl-:+*> tj.H ■■#-/L X^ Jl ) T'xx: 
H ] -5- y d D '*\ > 7h'i T v - H % 2-L3' -t-*7f .H -5' - 
[2-<2-Xf U 'xfi ) )l Xf U]-2' - 

t Ktif > ~7 xZJl ] -R- ^OD'C * / h '.) T ' H , 2- 

[:V -t-:/f H-2'-b: Kn*>-s'-(2- * hf >.*;.U#n 
Hxf.H) 7 X - ji 1:1 ck<> 7 h 'J T'/-.)l , 2- 

[3'-t-7/f H-2'-t: Ka+i -.V -(2- * h + >-^.H*r. 
HX^.H ) -7x— Jl] / n>7MJT7».H % 2-[3' -t-y 
f H-2'-h Kn + >-fi-(L'-.1-^fJlt+> -^HfcJlx 

f.a) 7 X -ji] ^>\/ 1- ii 7 7-.H, 2-[3' -t-y-^n 

-2' - 1 KP + > -5' - [2- (2-Xf H ^f > )i +f > ) tf )i 

#-.hxm] 7xx.n] ^>y>'iry-H, 2-[2- 

t KD*>-3-(3 t 4.5,6-r t h'n^iKU'^f 
.)l)-5-.^fJl7 X -a] '\>7hiJT7-Jl, 2-(3,5- 
>-t- :/f.U-2- tHn + >7x-.H)-s-7pnA;;7 
h 'J H , 2- (3* - Kf > H--2* -t K P + > -5" - Xf 

U 7i-.H) 'O \/ HJ T-/-U*5cfcLJ2-[:V -i-r/f n 
-2'-k Kn+>-5'-(2- f './r+^f .U "tf > rt.U-tf-.H 
Xf H) 7i-Jl] ^>^h'JT*/-.H^igftift. 2,2" 
- Xf I > fc7M6-<2H- ^> '/ h 'i 7W-U-2- <Jl)~ 
4- (L 1,3.3- r rh7/fJWl) -/x/— .H, 2,2'- 
Xf I > h:X[4-t- ;7'-f H-H-<2H- ^>7hUT7- H 
-2- -f.U) " v x / — H ] , "I".' J (3-11) (.If L >-7H 
rj-U) £2-[3'-t-:*f .H--2'-fc h'p-t > -5'-(2- xh 

4- > ./7Jl#X.U XfH ) 7 X JJI] A;>./hl)T7- U 

t.<rM<ify. -itij(3-ii) (if i ; yjn-Ji) 

f H 3-L3-12H- -•/ h 'iy\/— ;i-2- f .H)-f)-t-y 
■fH-4- tFP*>7xx.ii] :7n t'rt h iiOQSgft 
4*. 2-X-f )l^+> H M3-I- 7fji-5-(5^no-2 
H-'O \/ h U T7-il -2- f U )-4-k K D-t>'7xX 
U] T'ne-t*— K rt?*)l 3~[3-t- -/f;L-5-<5- 
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? a D-2H-' -v ; 7KUT' /— n -2- r .no -i~ t h d f > 

7 X XH] -Titi-t^-h, ;i-[3-l-7'f)H 
-(5-^OD-2IK; ^h | l77-)K L f 'I -)-l-t Hp 
*>'7xXiL] rmt' + ^-h, 3-[3-t- V'^H-5-(5- 
v a c3-2II-'\^-*y h'ir'/-/M- f n )-4- 1 Ka + i 
" 7 xxH ] -7 a f i* ■ IK* 5 J: tf-e-ti 0 ^ <g ft W ft ifo 
[0 0 5 9] vt'AvL'ffliiLTid:. W^lifc^^oftt^ 

(0 t ; '/-- H 7^ a > ^ >t'A:iL'ffl^ f*J 

t"A(2.2.6,fi- f h r '^il-4- t'^'J^U) -tr'vy 

- K t'X ((2.2.S.6- f h7^-f)R- t'^'J'/lH 
7 ;/> t--h, t"A(l.2.2.ti.6- O A / <f H-4- t 

'■x'Ji'.H'i xT'n'V— K h'"7(N- t H-t; -2.2.fi,ti 

- >\ > > H tf i -2. 2, 6, 8- -7- h v <f H -4- t'^ 'J > 

2.6,ti- f hv<f H-4- hf-%'.J>H) -t'\7--K 

2. 2, ti, 6- "O ^ <-f-ii -4- t ,\g -y ;|, j 2- (3, 5 
->-i- 7f H-4- th'af>^;>J[)-2-7f)lvp 
t-— L"7(l- T n-f U-2. 2. fi, 6- f h7^f H-4 

- tyoJv.H) 2.2-f:^(3,S- >*-t- y-fU-4- t H 
Pf ■ > Jl)-2-"7'-f-n -"VCI t'X (1,2,2,6,6 

- '<>*<f.H-4- t:7\'J>H f+;^>i-x- K 
2.2,6.6- f h7<f H-4- tf^U>n- <9t?i)l-~ 

4-[3-(3.S->-t- "/f.U-4- th'nf>-7xX.H) 
-7 ; n t.-tx.Urtf > ]-l-[2-(3-(3.5- >-t- 77'f .;l-4- 
tKP*>7xx.H) 7 : nt'-tx)ltf >) xf.a]-2 ? 
2. 6. 6-f h -7 <f 'I t^'l > > . 2- Xf Jl-2-(2,2, 6, 6- 
f h r ;Xf 11-4- b-N'Jv.H) T = /-N-(2,2,6.6-f h 
7^)1-4- ti^'JvA) 7Pt 1 t>7;H, fh7 + 
^(2,2,6,6- f h->/f .n-4- e'\'J> .H) 1,2,3,4- 
7 : ^>fh7*)l#*';i — h, ^ h^f X(l,2,2,6,6 

- 9 t'f-n-i- h v N'j> H) i,2,:u-:/^>fh 

^^j Ji Ttif > l - 1.2.3.4--/^ >f h7*.H-#>« 
i:K 2.2,6,6-^> ^ X^.U-4- tl^'J > / — U ^ct^l- 
h 'Jf t> / — U t^KfjXXfiim 
[0 0 6 o] i,2,;u-7^fh7-t-:Mei2.2J,fi-f 

h-vXf.U-4- f^'Ji- /— .nt?±L>'l-h 'Jf f7 / —.'I 
^^M.7,7-ll {Lft. 1 . 2, 3. 4-7'V >Th7*;l#> 
ie^l,2.2.6.6-%;-:^ .*f .H-4- t^U > U-*3ck^ 
3 , 9-tV7(2- tKP + >-l,l- > Xf;lXfJM-2,4, 
S, 10- f h 7t + ^7t'[l [n • n] ^ > f* ^.h^X 
y.^.U-ftW, 1 . 2, 3. 4-"/ ^ > ^- h 7 # >"RS J:2 f 2, 6, 
6-f-h-7 <f H-4- t''"x»J > '—nil&Tj'S, M-k*X(2- 
t-.KP^>-l,l- > : xf iix-f U)-2.4,S,10- fh7t 

kci[5 • M r v>r^; ^i/^i'rx7f .H ft:ft, > r 

<f 'l +t V> hchl-(2- t Knf > xf.H-)-4-t 
H D 4 > - 2 , 2 , 6 , 6 - -T- h -> S f J I f 'J > > ^ 00 IRSK-ft 
'^'J [(6-^71 I '-1,3,5- MJT>>-2,4- >* < 
;t) C(2,2,6,6-f h^.Xf n-4- e-'.U>.H-) < = 7 ) 
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'\*+t- *-?H >((2, 2, 6, 6-T- *^H-4- b^U v 
>l<> -f = /) ] , #M [(6-0,1.3.3- v-h^ * + + 
U ) -f ^ '-1,3,5- h'J7>*>-2. 1- > f 'l ((L\ 2.6.H- 
fh^.<-fJl-4- b vc -0 >\'l ) ^ I ') 'x^-t^l > 
((2.2.6.6-f-b^ b^Uy-'U f = /) ] . 

N. N* - b* '',(2,2.6. 6- rhv^f 1-4- b- "-'J yVl ■) 

W. N.N' ,4,7- 7-h7*7,^(i- b' 7 ,(N- -^7l-\-(2. 
2,fi,fi-Th7^fH-4- t'X'JS'H) T=')-1.3,5-h 
')T>->-2- -f U]-4.7-v*T-+f-f-Vj>-|. io 
N,N',4- h'IV-4.6- b'^CN- "7*-T- H -N- (2, 2. 6. 6--r- h 
->*-P;l-4- b'-v'J>'.H) T; /)-l,3,S-hUTv T >-2 
- -r;l]-4,7->'T+f--;-^>-l. 10-> : T ^ >, N.N',4,7- 
-T- h~*=f ~A[4,6- b'X(V- y-*;i-X-0.2. 2. B.H~*n> ? 
<-PH-4- t'A'.l r,JL) ')-!.3, 5- h i)T>->-2- 

f U ]-4. T-vTHf-r-Vj >-!, |()-> T ^ > . N, N" , J- h 
Mvf^fi- b'X (\- ~7-f-H-N-(],2.2 f fi, fi-O ? *-F\U- 
-4- b^'J>\U) T$ />-i,3,5- |. ij r >">-2- -f H ] - 

[00 6 1 ] (2) T \? 1 J U — h^>t'£'£#]tO{*J 
X-^;i- a - > T '-/>'. 0 - >-7iZll T ) 'J U — 
h, 'f7t?f-a tr->T/-p\ /^->7x-.H 7' 
>> i J u— K a -rt.Utf < h*> > ■>+ 

k a - > r / - # - - p - * h+> > 

>±<— K "/^.U a - > T / - /? - *-f-U -p-/h 
+ K a- *.H# x h*v- p - 

* x> + * — hJicfcWi- * h^y - 

-> T ' t-'l)-2^-f;K> K'J ^^icfc^n^oo 

(3) r.*v v;i*.-5t5fcr t 'fflco« 

2,2'- f.tt'X-[4-(l, 1,3,3- f h^/^H^Jl) 7' 
x .' -A ] CO - y v;l X -y V H >^Jl > fM\^ 

[0 0 6 2] (4) K^5t'A s '^?fiJ^W| 
4.4'- >'^^^Hrt^>.i'+^X'J F\ 2.2'- >Ih* 
>m-'JK, 2,2'- >'^ , 7^.n-t+>-5,5'->-t- 
-/^;ITX'IH, 2,2'- ^hr^.ilt+^.S'-y-l- 

N.N'- e^O->^H7^/7Dt;i-) -t^+t^h\ 2 
-X -5-1- "7^/L-2'-X h + > Tx'J h\ 2-X h 

*->-5,4' -> -t- "7'5 1 >U-2'-X^n -t+^x'J KJScfctf 

(5) 2-(2- k F □*> 7 Z - JI-) - 1 , 3, 5- h 1 1 7 > > *)t 

2.4, 6- h '17,(2- tHD + -;--4- tl'W t+v "^x- 
Jl)-l,3,R-h l J7> : ^ 2-<2- th'u*- -4-^'fJl 
:t^> 7x-il)-4, 6-b'X(2,4- >' ^xZJl)-l, 
:U-h'J7>>, 2-[2,4- 5. : b Kn + > "'xx;i-4, 6- 



bX^2,4- >• <*i\ ^iXU']-l,3,5-h'IT^>. 2.4- 
t:^(2- tHn + >-4- yne.Ht+y^x^iD-e- 
(2,4- y.^.H ^xXn)-l.3,B-h'IT>*: . 2-(2- b 
h'ti-t-i -4- rJ-i/-^JU-}-^r> -7xxn0-l.6-b A (4- ^ 

^ir'x-in-i.a.n-h'^ry;, 2-(2- thn-t:-4 

- h'ryJl't-t>' 7 xZll)-4,li-eX(14- y 
xX/D-1,3. 5- h '1 r >'; . 2-;2- th'CJ + - -4-(2-t 
Kn-t->-3- ^.Hl^y-a^^-;) -'x-n-]-4.fi- 
b*"'.(2,4- y ^.H''x^'l0-l,:U-h l J7y;. ( 2-.2 

- b h'u + - -4-(2-b Kci + >-3" t^-fH t-t-y7n 
TfT^y ) ^xx;L ]-4,(i-b " 7 >(2, 4- >";< -Ml ' 7 x- H ) - 
1.3. s- h n 7y;^j;^rnb^irte^ 

h\ ' I -f Jl -S* -^t I. J -f D f Jit f' ; . N.N - 

b ^ (-H-'j-fn-r H ) bK"'v>, N.N" - b"',(3.n- >■ 

-t- v'^n-4- tHn + ^/i^Dft^l) tF 
^>*^, ;{-+f'lfP f /l 7> /-l,2,4- h 'J7'/-;i > 
b'"', t^; y/w-r>) -t^t-'Ut > b h\ "t-4-H- 

x'Jh\ -fv^^n-f U > b H-'> t/N:J'f)lt'7 
7i^ltF7>h', N,N - bX (^MJ-f-m-r.n ) 
it»J;i > b H^>>\ N.N - b'7. ooj-fnf H) 
:/a b^x.a > b K f' > K^Jctt^-f ti^^SirrW/i 
[0 0 6 4] * tlMWtitQ)?* t) -*s >y t-^L Tfi, f^J 

.^fir' -^-^->"7 rj bi-^ ieooxXT-n . ^.H tiy 
>\M ^ 9'\/—H , 2- <.u h^<> ? y uv) 

y-f-'v .n > 7.n y < h, ^>^x'J7J.j f-h t-h^ 

Tit. mXli^Vittottlt 'J > to'TttoOlM^ fcte L» fttti 

b K P + y T ^ > i: L Tit* {»JAJiN. N-> ^ > >Vl b 
Hn^>7^>, N,N->Xf.HtKD*y7;; l N,N- 
>rf y^A b KD + >'7 S / . N.N-v^^'Jn b h'n^ 
>7>;, N^->Th7fyHhFn + y7;>, N, N- 
v^s^^'v ;i b Kn + >7 a ^ , N.N-y'-t V^f> U 
th'P+w;>, N-'X^-r-'> ;l -n- -j- ^/ : Vf> n b 
Fn^y7^;, N-^s^y^'>;L-N- t^fv.JltF 

■rTiJ >|BMj{K Xf7 U M»V-y.^> ^Z,. /vf FP 

y ;i ^-r h (tttitff:v • r;i a z-v/, . t k 

n--fy • i)— Tt;^— h • /vf m - K) > ^'5;, r 
= *'J7U\ Ttr'I^L y : ^3j:^-tiO(7j«^,^ 
^^i^^tiSo Htffl^LTti, HA(i^7"' , r ; 

y V ;/ &J)mMm%<t-'kM* i'M&tX S - 22^i««lRWiW 
Itt. K*lit8-22^ l ffiJ»||fWj«i»^« (A 1 , Ca, M 
g> Zn) K^ttS-22(75|RIJ5JVT.U ^'J 
yi^-H, K**4-22(7)|tS«|||lj5l8i«^tt4--18 




[0(1 H5] £fcia«[fl]£LTfi. MA(£A;</)<fc-5/S:fc 
^>£lfGtl-5o + HJ'VA 2,2'- <-Fl->k'7 
(1,5- >-i- "''f H ^xTJl) *7 7x-K :U;fg 
-2.2'- *-JH . h'7 (4.6- >*-i- -^•f-n ^x^iU ) i 
>tKn++iTJl^--5/„ k'X ■ 'J >fifi-2,2'- 
L >k*X(4,6- >-l- -7^/l7xZ'l) J kh'Dt+ 
wii ;:;-V v , h'J-/ ['J ;7g-2.2'- < + l > k'X 
(4.6- >'-t- "7'-FH "7x^H ) ] Tjl ;-^;/, th 
'J^A k'XU-t- ^-T-il-7 x ^.no J77x^h. '£ 
h 'J OA^ h^^afrlKftWJft. P- t - H 
^cl/rlKTJl ^'^A, l,3:2.4-k'X<0- v 'J-F' 
^ ) '/.il t'hHl, 1.3:2,4-k'7<0- < + H --O >"'l-r' 
> ) -/.H t'h-JL 1.3:2,4-kX (o-x-T-H-o --/'J-t-* 

m -/.Ji-tr I — , i.hku-> <-fji'\;> i J^';- 

2. 4-0- > > 'J -T-' > V it e h— n . 1 . 3-0-'X > >' U -r 
> -2. 4-0-3, 4- >^fH^; >'j-r;viit'l — a, I, 
3:2,4-k'X(l>-3,4- >^f.JK>yijf» v.Ht'h- 
H , l.3-0-p-7DD'\> > U^*>-2,4-0-3.4- > *-*\H- 
'X> > t ) J r> VJl b'h-.U . 1.3-0-3, 4- > ^ > 

U-t : >-2,4-()-p- 7 p n-\ > >" 'J V 'lt' f — U\ I, 
3:2,4-k'X(0-p- nui'\>>'Jf';) viLh'h— .U-i5 

tu cn^ni'fia^iiLi^So 2.6->-i- -/^.u-4- 

<-*\U 7x / — ;U 2,4.6-h'J-i- "Vx /--.U , 

2.4-> <*>l-fi- ^.H7x/-Jl. 2,2' 

- ^ft'7(6-l~ 7-fH7x/-H) , 4.4*- f-tt"7 
(3- 7f H7x/-.H) % 2,2'- <~Tl > 
k'7<4- *-f7l-fi-t- :^.H7z7-;i) . 2.2'- * + 
U>k'X<4- XM-6-l- '/f ,H -'X./-JD > 2,2'- 
<f I >t'7[4- <~f-n-b-( a - > ^D^\+> 
;l) -7 X / — n) ] , 9,2'- >k'X(4- *-F.U-6 

- > 7n^^> ,;i -7 X / — U) , 2,2'- x-^L^k'X 

(4,h- >-i- -/-r-.n^x > 2,2'- x-f-u-^; k 

.7,(4.6- >-t- •/-fjr/x/-H) . 4,4'" /-f-U^-t* 
X (6-1-^)1-2- <f)l7i/-)l) . 4,4'- *-FL 
>k'X<2,6- >'-i- "^.U^x / — H ) , 4.4'- "/^F'J 
■f r > tf7,(3- <^U-6-t- ^fjl"'xy-.)D , 1,1-t: 
7(4- tFn + > -7xZJl) > >p-s+^^, 1,1-t:" 7 . 
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(5-t- ^;i-4- tFn + >-2- ^'Pxzii) -^v 
l,l,3-h'J7(5-t- yf)N- tKn*>-2-?<f 

n-7xx;i) y^>, x^i;y')n-ii t'T[3,3- 
h -t-v^-.u -4'-t FP + -; 7xZ,H ) -y-Fi — 
h". , 2-t--/^H -ti-(3'-t- ^.)l-S5 , -^fJK' , -tF 
>'U )-4- ^-f-H *7xXil T 7 i.J L — h . 2. 
4->*-t- -f-H -H-[l-(2- th'P+; -:U- > -t- 
; -fvH -'xX.U) X^FU-] -7I-H- T V '.I I, — h , 
[ 0 0 ti 7 ] M.ti-h'JXCU- >M- -7'^-U -4- -7x 
/-t>)-i.3,5-h'ir>v, h'j'Mt-i- -/-f-n-A- k 
hr.J^>-2.H- > <-f HA>>71) f v;T7L - h, 
t'XCl,n- >-t- -7--T-H-4- th'n*>A;>)l) f»/ 

i T 7 L — h > h M 7,[2-(3\n'->'-t- ^l-l'-tF 

u + - s ; +i- f H t^-; ) x-r-u ; <-/> r:u- 
h, >x^H-3,5- y-x- ^-Jl-4- tFn + >A;> : 
4^7.^1^— >-n- .+ ^V-r'>-U-3,S- >'-t- 
n-4- tKn*>A;>.H*W^-h, 3,5->'-t- 
■^.u-4- t fd+>a> •;'H*7^;ie ; tyx7f iiv) 

*.'l>^i*J4C, l\--t7 9 J r>)l 3-(3.S- >-i- y-FH 
-4- tFD + >7xXH) 7Pt: + "f-h, -fri-^; ? 
>f FH'lfh7*^a5- >-i- y-F.U-4- t Fci 
H , ft>Xf^t'7(3,5- >-t- 
-^n-4- tFn+v>>+<-h) > l,3,5-h'J ^ ^ 
H-2,4,6- h'J^(3, 5- >-t- 7/-f-U-4- tFD*>^ 
>>\/l ) '\>*t'>. 3.6-v * ^ > k'X 

(3,5- >-i- y'+n-i- tFo+>v; + /-F) , 
+it/^U >k' 7,(3,5- >-t- y-F.n-4- tFn*>> 
>-K*-hO , h Uxf b > yu a — n- k'7.(5-t- -F 
U-4- tFu*>-;i- ?(f.il>vt/-F) , 3.9-k'7 
[2-(3-(3-t- -7'^U-4- tFD + >-5- ^f-;i7xX 
U) v : p t'tX,H-t+>)-l, l-> ^.HXfiU-2,4,8, 
10- fF7.WXt"0[5-5]^;f^, N, N' - k'7 
[3-(3*,5'->-t- ■/fJl-4'-tFP^>7 x XJl) r/p 
t'-tXJl] tF^>>, N.N'- k'7[3-(3' .n'-v-t- "7 
fJl-t'-tHD + v^x-.H) -7XI ftX.ll J 

[0 0 6 8] SfcWl»*Ll»U>*i»ftS'iJh»JtLT 

S 0 h')7 (Vx.ll^xX.H) W7 7^K F 'J 7 

(2,4- >-{- y'+n 7xX)l) *77r^F, >7^T 

•JJl ^X>J 7,'J | H >^-'r-f h, k'7 

(2,4- >'-t- 7"-f H7xXH) s<> ^X'J X'J h — )i 

v7jr77T f h, fz(2,4- >-t- r/^ji-fi- <^yi"7 
x x n ) ^ ; ^ x • j x <j i — n > 7h -/ ^ r ^ ^ , e v 

(2,H- >-t- T^il-4- ^fJl^xX.H) '\;^X'J7 

u I — n >7hx^v r h, fF^+'Mi'j- v-t- y 

fJl " 7 xXJl)-4.4'- > 7xXU > > n^y^^i 2, 
2'- >k\-'*(4,6- >'-t- 7"-f H^xXjl) 2-X 

^n -s^> n ^-/-/ r -f 2,2'- x^-u-r^ ex 

(4,6- S'-t- 7'f H-7 X XJI) -;;itn ^77r f 
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K t'X(2.4- v-t- -A^U-6- ^H^xX^ X 
^JN--^7i' h, 2-(2,4.6- h'J-t- 

n ) -s-x-^n-s- n-\. 3, 2-+*+*-* 

2.2\2"- xHln [ h U X^U - h 'I v (3, 3' .5. 5'- 

-T- h ; >-i- -'-f-n-i. r -fxr. n-2. 2' r u > * 

to n h :0 £/i4-V(::>;r£ L L Tli, 

->xXH -*t 1 J > L — K 4-t--/-*\U .-7 x x,H +HJ > 
L— K 2.4->-i- -/-Hl-/x-il 3',^->'-t- 
U-4' - t Kci* >--s> »/x— h, 4-i -t)f ,'l ^.LZH' 
L--K ^-;th'P-t->'v/^7x/;, 2- 
t -4- < h + > 77i / ; . 2-t h'n + > - 

4- + ? h + > 77x / :\ 2.2' ->'t KP*>'-4- 
< h^>-"\^ 77x , 'O -Af ,H -4- t K 

U-1f->-2- / h + > -7xZH) 2.2\4,4'-^ L h 
"'tKci + ^'O'/^xV;, 2--(2- tFD+v-S- * 
/ <; , /h l JT'./-H, 2-(3\5'- >"-t- 
->^\H-2'-t: h'n + >-'x7Jl) 'X; i /h'JT7'-jl, 
2-(*' -\-~?+n -2* -fc h*P + > " ; xrJl ) •/> i.j r 
l /--U, l'-('i'-th'n4-;-.V-i-1-:VfJl7x^l) 

> v'HJTV-H, 2-CM- ■/■T-.U-2- bKn*->-5- 
* v x - u ) -5-/7 c i p ^ > • / h ' j v • a- n , 2- (3' - 
s — T^-^^l -t Kn*->-5'-t-:A^Jl-~'xX.U) 
•/h'lT'.HL 2-(2' -t h'a + >-4' -tfS^U 
-/xX.il) '/ MJT '/—./I , 2-(3\.V- >-t- Tl 
H-2'-tKP + >-7xZ.Jl) ^>7h'ITV-.Jl, 2- 
[2'-t KD + >-3'.5'- fc*7> (a. t* ->* *^*l^> >' 
H j 7?xx;i]-2H- ^^/h'JTv'-.H/j:^ 

[0 0 7 0] *fcW«l*f*Llvitjc?L'3W«!:LTtt, tt'F 

(2,2,6,6- t- t'->'J> n) ir/vV— 

K t'^ (1,2, 2,6,6- x> 9 *-7\U-4- t-\'J>Jl) 
-t/S^r— K t:7.<\- t^h + ^-'i/i.^H-f^Xf 
.H-4- t ^s'J>\H ) t/N"r- K t'.X (N- ^ > > ;i 
-2,2,6,6- rH7^f.H-4- t-.'J>\H) -fc/vY 

- K t'.7*(N- > H.t*>-2,2,6,6- -r- h v 
*-?SU-4- t^'.l>\H> tAV-h, t*X (1,2, 2, 6, 6 

- ^s>^>cf.i[-l- tr-^UvH) 2-(3,5- >-t- y'-f- 
H-4- t KD+> >\H )-2--f+)l 7D K t'X 
(1- T-*CT>f.H -2,2, fi.fi- ^-h^<^H-4- 

H) 2.2-fc:7.tt,n- >*-t- "7-*\H-4- tKD + >^> 
>.H)-2-7'f.Hvn.Vh, (2,2.6,6- fhv^f 
.H-4- t^'Jy.H) X K 2,2,6,6-^ h? < 
^H-V- b'.'.J>\U .<*?'JL- — K 4-[3-(3.,S->-t 

- -A?\U-4- tHD + >7xZ.H-) "^ntfrtXHrt^ 

> J -l-[2-(3-(3, 5- > -t- -th*U + >^x 
x;i) ^nh«^>) X-F.H-]-2,2,B,6-rh7< 
fil t"^'J>>, 2-<fJl-2-a2,6,6-rh7 <-f-n-4 

- e's'J>*;i) 7^ /-N'-(2,2,6,l)-rh-7/f .H-4- t 



^J)>-H) ^nti't/T^F, ^ h^ + X(2,2,6,6- ^ 
h^<^'l 4- t-^'J^H ) l,2,:^4--7'V>-x- h^fj 

[11(17 1] f h^4-" 7 , (1,2,6.6- V <-f-)l -4- e 

1.2,3. 4-"'V ; ^ h "'+J.H'#>(ttJ:l. 2, 2. 6, 0 v < 

-r-n-4- t- v'i >■ / — n -^^o'i- h f J^^ y — 'i-i^jg 

ftX '.-V- U fbW, 1 . 2. 3, 4- -A* > -T- h 7 n-#>«J:2, 
2, H. H--T- h " 7 <-T-/l-^- t^'lv^-H^iyi-h'lT 

*j /--H >^^frxx-r,u fL^, 1,2.3. 4--/ ^;^- 

* n - Jr 1 . 2. 2, 6. 6-%> ^ <-F-H-4- t^'Jv' / — 

n-t\±&:\. y-t'7.(2- tHu+i-u- > 

H ) -2. 4. S. 10- n- h ^-t'^-^ v t n L5 • 5] r V ; -7-77 ; 

^iltli'rx v t-- jHtft, 1 . 2, 3. \--f '7 >~7- h -V77 u tt: ; ft5 

i2.2.fi. K-t"- <-F-H -4- f'-v'lv- / — n4;.^oK3. i»- 
t'X(2- tHn^z-U- >' <-Hia+il )-2.4,8. 10- 
■7- h -vj-^vt'ti;.! - 5]'>>-t'->j >\h^rKfTX7^H 
iL^> -r^-f-H t--h±:l-(2- th'D + iX^ 

JL ) -4- 1 Kn + i -2,2,6,6- ^h^' <fH t^'lv ;i 
^*R3B8fTW. [(6-^;i7jT'J /-i, 3, 5- h'JTy;- 
2.4- > f'D ((2.2,li.(i-fh7 <f H-4- tl^'Jv 
U) ■-(=/) 'X^i- y-f-U >((2, 2.6,6-^- h-7 .<^.U-4 
- fcr--.US.-U-) -f ^ /) ] , rh'.i i(6-(l, 1.3, 3- 
^^H^HO-l^^.S-h'JTv >-2,4- >-f;D ((2.2, 

U > ((2. 2, 6. 6-t- h "> <^,U-4- t^N'JvH) -f a 
/) ] ^i, 

[0 117 2] H-7xZJl^>\/77 />Sfi ( 1 ) , 

fcl ^ H> o . J£4".5 ctWS^RSrJHC t^T * o « <*J 

'\; 77 ; 7 />*ri ( i) £>£i ^c^-coftU(7)i^jnJ?J 

T^oL , SAcifi'i >IB?XXt-,U -YtfTWASC 

i&Wilz. n^xxiK^^OBi (I) «fc?>tWi3 
^ I :^^M^iJs»llfli|cOiSjK ^ 7c ti ^fKffioo ^ 

ftli, n--'xrjK> i /77/>« (i) ft^uiis^ 

■5L, Jt:i-''xz;i^; / (I) 

S ^ i : ^ fdi <tj tgjjn/fij * «4 t : * Ac tiBfl 3 it 

Ac «!»T oir«f o w ch b t o o 

[0H7 3] 

(I) .tt»J«att»IB*«Ltoi:-4-Sft«ffm^ 



(13) 



WMW2001-181270 



[0 0 7 4] 

iz Am . fc'*&w&zLti t-j dct o TiK/L* s n ^ & c7) 

[0 0 7 5] '*|M*J 1 : 5 - :< -3--7xX,U -3 

vT7^>-2-*>iZ>«ifi (fbftW 1 ) 

*<\i« Ktl3<rflMT4- < h+>7x /-U24.8g, v> 
-rU<*30.4g&A*i;t«L 18 0r-$T»flL. '-fefrtf 
£ L ^, 1 8 OtCT 1 8P5|!iJff;taL-fco ^ 
rfl*T?ftiJge. MUx> 100 ml£Jj[lx., 1 0 %#if&+ h 
'J^A?^100ralT2["K Hid 1 0 0 mlTifafrL-fcfg 

[0 0 7 6] Hil-'/ttffffl (FD-MS) : m/z = 2 
4 0 

IH-NMR (CDC 1 3) :3.8(s,3H), 4. 9 (s. Ill), 6.7-7. 
5<m,8H> 

[O 0 7 7] 2 : 5,7-> - t - V'^A -3- (3, 

5- t -4- t KD+> 7x-H) -3H-^> 

*<8,SE 'KirSoafwT5,7->-- t -y^H -3- t KP + 
>-3H-^<> '/^7>-2--t> 19. 7g, 2,6-> - t - 
^fJI/7iy — ;U5.5g, > 7n^-+t> lOOmlS 
AftfcE *«^T, ra*ft:XX26.3gS:M TU *5 7 
B*IBiaf«Lfco I0?se»+ MJ*A»* 

100m 1 T2[?L ElZ*100m I Ti*#frL;fcf4, iSJJISB 

[0 0 7 8] RS'iMffffi (FD-MS) : m/ z = 4 5 
0 

IH-NMRCCDCI3) : 1. 2(s, fill), 1.3(s.9H), l.4(s,9 
H) , 1.5(s,9lD,5.3(s,lH), H.S(sJH), 7.2(s. 1H), 7.3 
(s. Ill), 7.4<s, 111), 7. 6(s, 1H) 

[ 0 0 7 9 ] %mm 3 : 5 - * F* > - 7 - t - y^)l 
-3-7i^H -3H-^>^-7v>-2-rf > ({fr&ft 

:*> coMii!i 

:JIJSKW l t:i;i»T. 4- * F + > ^x/-H2co^fcOH 

2 - t -7>>l-- 4-S F + > 7x7- >F37.9g£ffll^ 

ILL 3<rU£T?ft£Pt£, h;ix> 1 5 OraL ;'K 1 0 0 
BlSrAtL/tft. 5h#U MiilTKlOOmlTv^ »**fr 
ffl^KLtc BMx^i- 

[0 0 8 0] Hi^HTrM (FD-MS) : m/ z = 2 9 



6 

1H-NMR(CDC13) :1.4(s,9H), 3.7<s,3ID, 4.8(s,l 
H) , 6.5(m, llD,H.8(m, Ill), 7. 2-7. 4 (m, oil ) 
[0 0 8 1 ] H£-»«4 : 5, 7 t - 3 - 

(2, 5-y-Sh + >7xrj[) -3-^xXU-3H 

-^;7-77>-^-t> «fc<Vft4) mm 
'3±M*l'2 iiiu »t, 2,6->*- t -:/>n -'x / — 
fyii)i:i,4->v< f*-> ^>-tf> io. 4g, PHtstf t x r2 
«. s g * m ^ w 4 KiwiB«£-r swwaitsssM 2 cm 

LTK^Srisii^ofco ^AlCi'fri^ *100m 1 , h 
Hi; I50m 1 *.\n?5:», , 10!\.jKIK+ h U r > 

^??r r ^100ralT2[uJi5t^, aiC/Kl00mT^#, 

.U-<^ffifri8M£TA?iflT"?"-& - t fc £ 0 > f] fitefflii 1 - Ok £ 

[ 0 0 S L» ] im '&mti ( F D -MS) : ni/ z = 3 8 
2 

IH-NMR (CDC 1 3) : 1. 2 (s. 911) , 1 . 4 (s, 911) , 3.6<s,3 
10, 3.X(s,3H),4.X(s,M). 6.8(m,3H). 7.2 (s, 211) 
[0 0 8 3] #^J1 : 5, 7->- t - ~7+n -3- (2 

- h -3, 5->- <?-U 7xZ.)l) -3H-^\> / 
77>-2-t> (A-l) i7>$aiu 

CtJUT, 5,7->- l-7'f )l -;i-th , D + 

> -311-^> '/v^>-2--t>2H.2g, 2,6-> - t 

7'^H -/xy-)i^on.4-^> u 12. 2g, 

Wife fbX 7:26. SgSrfflUSW^f^SfiW 2 CWLTg 
JCSrffofco ®U^T/^, 4C2O0 mlt h.HX>300ra 
I SriPA, 5->«f^ *200BlT<i«)IIS:i*;», BftftV y 

5.2gfifc 0 

[0 0 8 4] H»WrM (FD-MS) : m^' z = 3 
6 6 

IH-NMR (CDC 1 3) :1.3(s,9H), l.4(s,9H), 2.1n(s, 
310, 2. 25(s,3H>,5. 1 (s, 111), fi. Ks.Ul). 6.7(s, 1H), 
6.9(s, 110, 7. Ks.lH), 7.3(s,lH) 
[0 0 8 5] t^]2 : 5,7-> - t -~?^)\<-\\- (2 

- t Fn + > -3,5- t -Zff-H 7x-Jl) -3Il--\> 
•/-^>-2-^> (A- 2) OO^iiS 

1 C*Jl*T. 5,7- > - t -7>.n -3- t KD + 

> -3H-^\> 777>- 2 -i'>-$:19. 7 g, 2,4- + 

> I y-Ji «7)f^fcOII2,4->-- t -V'-FH 7x /— ;i/ 
15.9 g Srlfll*, S U*Vjl*7A^avhy77.f- 

1 CmttLT'JIJfiTrSCLtJZcfcO, flfe«Sai3.3g S: 

[0 0 8 6] KM WrM ( F D - M S ) : m, z = 4 
5 0 

1H-NMR(CDC13) : 1. 2 (s, 911) , 1.3(s,9I0, 1.4(s,9 
II), 1.5(s,9H),5.3(s, 111), B.8(s,lH), 7.2(s,2IO, 7.3 



(14) **IJH2001-!8I270 



(s, 1H), 7.4(s, III), 7.6(s. 1H) 

[0 0 8 7] $t#0J3 : 5,7-> : - t -rf^)V-Z- (2 

- h + t -5- / fJl7iZil) - 
3H-'S>»/"77>-2- + >i5.7-> - t --A-F-.H -3 

- (2- 4 - t - tHP*>7x^ 
H) -3II-^\>y-7^> -2-^>(^?Wfr% iS.Wit 
1:1) (A - 3) CO^i££- 

®#Wlt3*3^T, 5,7-v- t -■/-Hl'-3-tFD + 
> -3H-^0 777>- 2 -:t>£23.9 g> 2,4- + v 
17-J1 COf^DI:, ^-t-yfJL-4-.^Jl7x 

»J5,7-v- t (2-fc Hn + > -3- t - 

~^Jl-5- <fJl/7x'il) -3H-^>^/V^>-2- 

-r>ch5,7-> : - t -y-pn -3- (2-*^;l-4- t 

-~?+)\ - 5 -t FP*y7x-,H.) -3H-'X^ */"7 ^ 
^ -2- + >0OS\«Jt 1 : l«-^T^^^(h*Ilg 
lit. 

[0 0 8 8] H»7>Wffii (FD-MS) : m/"z = 4 
0 8 

1H-NMR (CDC 13) : 1. 2~i.6(m, 27H) , 2.2(s,1.5H), 

31 M 

1 2 3 

«Kfb&« ft-i fb-2 ft-3 

»PX*^tt 28.5 24.0 30.3 



2.4(s, l.5H),5.2(s,0.5H), 5. 25 (s, 0. 5H) , 6.5-7.4 
(m, 411) 

[0 0 8 9] 1 5 : X^U >-"7'^>>X>J^irY 

lf\il ft) 



fL- l 


itirWi I'Mmm 1 T«iS) 


it- 2 




it- 3 




it- 4 




A- 1 


1 T«ifi 


A - 2 




A - 3 


■9*«3TJfflifi 


[oo9o] 20m<i>nmmtim&m^T 



200t:T^l >y MLU m^ntzlsy h**)V h-f >x 

#J8C>T, 270T\ r^m2160g, jffigHSfffll 55>TM 
FR (g/lOmin) *»J5£L, 1 \Zi£ Lfz* MFR***: 

#i>B<t\ flpx*snttc«nsc:t**i*"rso 

[0 0 9 1 ] 

SI] 





it 




#J 


4 


l 


2 


3 


ft-4 


A-l 


A-2 


A-3 


23.8 


18.9 


17.4 


16. 1 



